Transient aberration of neuronal development in the hippocampal dentate gyrus after developmental exposure to brominated flame retardants in rats.
We immunohistochemically investigated the impact and reversibility of three brominated flame retardants (BFRs) known to be weak thyroid hormone disruptors on neuronal development in the hippocampal formation and apoptosis in the dentate subgranular zone. Pregnant Sprague-Dawley rats were exposed to 10, 100, or 1,000 ppm decabromodiphenyl ether (DBDE); 100, 1,000 or 10,000 ppm tetrabromobisphenol A (TBBPA) or 1,2,5,6,9,10-hexabromocyclododecane (HBCD) in the diet from gestational day 10 through to day 20 after delivery (weaning). On postnatal day (PND) 20, interneurons in the dentate hilus-expressing reelin increased with all chemicals, suggestive of aberration of neuronal migration. However, this increase had disappeared by PND 77. NeuN-positive mature neurons increased in the hilus on PND 77 with all chemicals. In the subgranular zone on PND 20, an increase in apoptotic bodies suggestive of impaired neurogenesis was observed after exposure to TBBPA or HBCD. The effects on neuronal development were detected at doses of ≥100 ppm DBDE; ≥1,000 ppm TBBPA; and at least at 10,000 ppm HBCD. On PND 20, the highest dose of DBDE and HBCD revealed mild fluctuations in the serum concentrations of thyroid-related hormones suggestive of weak developmental hypothyroidism, while TBBPA did not. Thus, DBDE and TBBPA may exert direct effect on neuronal development in the brain, but hypothyroidism may be operated for DBDE and HBCD at high doses. An excess of mature neurons in the hilus at later stages may be the signature of the developmental effects of BFRs. However, the effect itself was reversible.